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JHfM 2 0 0 2 - 3 1 4 7 1 3 



1/ 



ttiSEJ^ 2003-3062270 



mm 2002-314713 



2/ 



(b) mur-vmm(7)±ij^z. mimmm^f^^L. 

(c) HUfE^ l2f««(7)±:^ic, y^m^f^^L. 

(e) Huie^-^e'Jfl^O^Mt^^ ^im^kv'J M'fkv'; =J>mi3J:t^' 

(f) HUlfi^l^^^<7)±;^lC. ^2#«ll^fML. ^^2#«ii^M:^14 

.;, ^ > ^ ^ i: i 19 . H(fiB^ 1 ommmK. mf^^^i^m i^*t t r 

( g ) frlB^ 1 3 > h n h ^ ^: LTHyie^ 1 ^MSco|^ 2 m^fb 
v'jn^Mi:. ^^l^l^^<7)a^l:v';3>m<7)^®SI5i:. =I:I^*LT. ^2i^ 

(h) Htfl5^^';fIit<7)^Mt;||3SmS^ff^^L. ig^3S«)i^M:^14-^ 
■y-^ > i/-r ^ i t J: 19 . hJISII 1 n > h n - h <7)f ij® mtt^^WM 

( i ) y~y^ lilt * (± K V > mM htah -^-mam ^ ff f i^ff^^ L 
(j) tfrfB^^';^it<^^®i^^3^m^^fMLfv:m. m^y^yy^^m-bm 

(k) friS;^ h -y/^°ii^I^*L7t:m. ^4«®^fML> |g»4SSIi^^^° 
5 1 fS:^]g 4 :J3 V ^ T . 

Hifis (g) #ria^2^^^*fML7tf^> mm2mmm<7)±iiizm,^mw} 



aiiiE# 2003-3062270 



Wm 2 0 0 2 - 3 1 4 7 1 3 ^- v : 3/ 

im^m?] m*^5 t/c(i6 tciSi/^T. 

mum^^mm^mt. mm'{tmzxy)jf^^^ti:b^ ##^^so^3t:^iSo 

[0 0 0 1] 
[0 0 0 2] 

mtZUit^y')^ ym^z.mMii^V "7 y-f^K^mim {U.et2i\ Oxide Nit 
ride Oxide Semiconductor) t < {iSONOS (Silicon Oxide Nitride Ox 
ide Silicon) mtmtiXh ^ ^ •i'ij^h^o 
[0 0 0 3] 

M0N0SMO/f^a^14###fB'lt^«t LT. mi 7 \Z7^-rT^'i^ :M3mhflX 
(#^#K=mi#BS) o 
[0 0 0 4] 

^ (7)M0N0SMO ^ -b ;H 0 0 (i. 1 Q±.\ZY-Y mwm 1 2 ^ 

^LT7- Kr- h 1 4«M$ttTV^^o -eUT. 7- K^'- h 1 4<7)miJtC 
(i. -etL-rtt-^-^' K'!7;i--;i/4^ton>' hn-;i/y- h 2 0 i: =/ > hn-;i/>>^- h 

3 0 irTi^gfiS^tLTv^^o Y 2 0<DmUt%m^&WLl 0 t<r> 
m K {i, #feltg 2 2 L , > h n - h 2 0 <7)f ijffi ^ r, _ j. ^ 

4 i:<7)FHltca-9-^ F*fe^S2 Ai)^^^-^^o mm^. hn-;i/>5r- h 3 0 O 
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h 3 0 t<7)FH^<7)^2g#^:|Si 0 Kli. y-7.mMtfza >flit^t# 

^-r^^^tf^ie, 1 8 5^>^'ff^^$n-cv*^o 

[0 0 0 5] 

C:<7)J:^tC. t>hO(^)^^U-b;H 0 0(i> 7- K'J^- h 1 4 Offiljffiti 2 o<7) 

T-{i^*3Zt::$im$tL^o Lfz:^^':>X. t>^0(7)^^';-fe;H 0 0(i. 2lf -;/h<7) 
'If ^*fE'lt-r'l> ^ t^^X-^^o 
[0 0 0 6] 

1 ] 

Y. Hayashi, et al , 2000 Synposium on VLSI Technology 
Digest of Technical Papers p. 122 — p. 123 
[0 0 0 7] 

i^m-^m^ Lxd t-r^ mm] 

[0 0 0 8] 
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mum 1 3 > h n h (i. H«fe#^^#^ 1 mffc'> =^ 

[0 0 0 9] 

[0 0 1 01 
[0 0 1 u 

[0 0 12] 
[0 0 13] 

(a) ^mi^m(^±.-i3\z^ Y-vmrnm^kfi^^L. 

(b) m%^f~vm.mm(o±.-ji\z^ mimnm^Mmi^. 

(c) mum\m^mM<r>±.-ij\,z^ h '>/^•®^ff^fi£L. 
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mm 2 0 0 2 - 3 1 4 7 1 3 ^- V : 6/ 

(f) mmmi^mm<D±yiK^ ^2^«^^f^^L. ^^2#m^=^M:^i4 
y ^ > i^*-r - <i: ct f) . mum i ^ > h n -;u>>^- h (7)^|lJB^c^ mt^^^i^m 

( j ) HtrfSp< ^ HitO^® tc^ 3 ^Ite ^ff^^ L/cm. tulE^ K ^ 
(k) HUia^^ b y^^°^^r^*L;^Jm. ^4#m®^ff^^L. ^^4*«e^/N° 
[0 0 14] 

. mimmm<Do%. m2mit'y')::2ymt. miVy')^ym.<r>-ut. 
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[0 0 15] 
[0 0 16] 

^§^m<7)^mi^mm<7)mmii'mKis\.^x. mm (g) a. mtim2^mm^M 
mn^m mitm mm-rh^^t i)^x # ^ o 

[0 0 17] 
[0 0 18] 

;^-=eUIIit 1 0 0 0 t;{±. M O N O S M^lf ^14fB'lt^m (I^T. T^^V-b 
tv^^) 1 0 0^^^1tiS:<7)^Ti3 cfctK^iJtc-^ h ^;^t^tc@£^ij$tLTv^.2>o >«>=e 
UMitl 0 0 OtC(±, ^l(7)rn y^B 1 ^fHzm^^oi^<Dy'u y :^B0 
, B 2(D~^t'^^^^tiX\^^^o rny^BO, B2(i> rn y^Bl=^R$E^ 

[0 0 19] 

ruy^Bi t^tuzm^^^ -ruy^Bo, B 2 t<7)r^<7)— as^itufi, m 

t;^o^^'5.mm<7)7- ms 0 (WL) y:^[p] (?iJ:^fp]) tc®(7^itm<oif 

MI60 (BL) ^7!>^'lStt^:}xTV^^o — :$:<^7'- KII5 0(i. X:^|p]Hge^lJ 
[0 0 2 0] 

n:/ hn-;ur- h 2 0, 3 0 ^It^-T^Smil 4 0 (i. ^^^t;^ 1 6 , 1 
8 ^Htf J: 9 l^ff^^^tLTv^^o 3> h n-;vr- h 2 0, 3 0 {i. 
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h 2 0, 3 0 (Di^:fj<7)^mt t i> i<z 1 ^(D^m^ y ^ hgi52 o o 

[0 0 2 1] 

2 0, 3 0 ^m^m 16, 18 t^^t^o yu-)vy- > 2 o, 3 o{± 

. 7- Kr- h 1 4 OMIiJt^fM^tt-Cv^;?,^ ^^tJ^ 16, 1 8 ti. n > h n 

-;vr-h20, 3 OcO^l^ffilJtlffM^ti-Cv^^o ^LT. ^Mt/S 1 6, 1 8 

[0 0 2 2] 

Y:^[p]lcSv>tc|^l9^^^|i6tfe 1 6-e^o-C. yn 1 irf^^ttfc^F 

MtJg 1 6 i: ^ B 2 ttfc/f^l^tfg 1 6 ^ Ji. 4^2»#^«rt tcf^^ 

$itLfc3>^i^ 4 0 0 icioTav^icm^fi^ic^^^^Tv^^o ^ 

(7)3 hffl>FMtf^4 0 0{±. ^mum 1 6lc^«fL. 3> bn-;i^y- ho 

^ hsi5 2 0 Q h\tmm\iZfi.m^ii^o 

[0 0 2 3] 

^(7)n>^^ hffl>f^^%^4 0 0±tC{i. h 3 5 0 T^^^ffM^ tLTv^^ 

o ^Mt?^l 6 IcioT^^^tL/ilf -7 h^6 OJi. i<^)n>3^^^ h 3 5 0 llJ: 

[0 0 2 4] 

Y^^iajtCHv^tcKf^'a-d 2 0(7)7f^Mt»« 1 8-e*oT. fu y^Bl 
Icff^^^nTt/f^^tJ® 1 8 <i: -/n y B 0 ti7t/f^|i6!^^ 1 8 i:{±. 

3>^^hg|520 0;6^'Kft$n-CV^>^v^1ilJtcioV^-r. rr:^^^^ hffl^MJ|^li4 0 
0 tCcto-CSv^um^fi^t^^M^ttTv^^o 11 1 /6-'b:b75-;S J: ^ loorn 

6 t^^tJ® 1 8 t-e^SliM^^fiJtwff^^^tL> i^,ftBegi:^>6o lo 
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[0 0 2 5] 
[0 0 2 6] 

^^';^^1 0 0 Otcisv^-c. ^^';-fe;n 0 0{±. '7- K'J^'- h 1 4 /f^ 
MtJSie, 18i:. n> hn-;ur- h 2 0> SOt^^tfo y-K-^-hl 

4{i. #^#:^^i o<7)±:^tcr- h^^^ 1 2^^Lxiim^nx\^^^o 

mmi^, 1 8(i. ^^-^^ISl Ol^tlffM^tiTv^^o #^Mt//i^±^ v-x 
^it^7t:(i Kl/^ >Mit^^^o ^ t^c . 1 6 , 1 8_Ltl(±. v'j^f-TK 

^9 2-bmWL^iXX\^^ho 
[0 0 2 7] 

rr> hn-;i/^'- h 2 0, 3 0 {i. "1 ~ YY- Y \ A(Dnmz'B'oX^ih^'fl 
B^^tLTv^^o n > h n-;K>^"- h 2 0 {i> Sv^ti^i-.2>|| i > h n-;i/>>^' 
-h20ai:. ||2r7> hn-;^^- h20bt;6^ib5^'g>o ^l^^^ hn-;V'^ 
- h 2 0 a{i> #^^#*«1 0<7)±:^t;^i^|t^2 2 LTff^^^ tt, i)-^ 
. 7- K^'- h 1 4 <7)-;^(7)ffilJMtc^t LT^^-f Klfe^ii2 6 ^^LrffM^tLT 
v^^o ^2 3> h 2 0 b(i. #^#^«fO_h:^tC0 2 2 4 * 

^LTff^^^tLTV^;2,o IWI^IC. n> h n-;i/r- h 3 0(±> ^ln>hn-;w 
r-hSOai:. ^2 =i> hn-;i.>>^- h 3 0 b t^^«b>^^o 
[0 0 2 8] 

^1^^^2 2(i. 0N0m-e*'5>o *#:et;ic{±, ^l^#^2 2{i, h A 
^'fbv =J (HI ^'fti^ 3 2 2a. mti^ 'J =r 2 2 b . h y 

^-fbi^ 'j r/ V'^ (H 2 ^'fbv U =r 2 2c (Ommmx^^. 

[0 0 2 9] 

Il2^^^24(i. ONM-eab'E>o :ir'^6lJtc(i. ||2^^^24«±. yt'Y-Um 
it^y 'J n >g (Hi ^'fbv »; n >'^) 2 4 a J: C/S'fbv U >^ 2 4 b 
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[0 0 3 0] 

(potential barrier) ?rff^^i-^o M^fcv V n >^ 2 2 b {±. ^^UT (fct 
[0 0 3 1 ] 

■9-^ m^^2 6{±. 0N0MT'^<2>o :Br#6^t3{i. -9--f K^^tif 2 6 {±. H 

1 ^'fb V 3 »1 2 6 a > S'fk V V n >g 2 6 b . ^2 ^fb v U ::3 >^ 2 6 c <7) 

2 0, 3 0 ti:^ti^nm%miz^m^-^^o tfz. -9--f m^©2 etcisv^T 

. {i^-f^<ti>mi mti^ i; 3 >^ 2 6 a <7)±j^(i. 7 - K^'- b 1 4 t > h n 
-;vr-h 2 0, 3 0 t(Di^3-VimCfztbK^ ay V^~)W-h 2 0, 3 
0(7)_t^tzJ:i:-<, ^2»fr»^l 0 Ic^tLTi^^tiliSL-rv^^o 
[0 0 3 2] 

■9--r K*fe^^ 2 6 1 mmm 22 tit. m-<ommi:mx-Mm^ix. ^nr 

[0 0 3 3] 

ay hu-}W- h 2 0. 3 0{i, ^(D^Wi^^ V'yt-)V^mm 1 5 2 tc 
[0 0 3 4] 

0 hn-;i/y- h 3 0 .hor^tCfi, a*:>ii<J'*^M^S 7 0 tS^^S^^ tt^o ^ 

(Dmubj^^^mm ion. < t ^ ^ > h n-;v>>-'- V 2 0, 3 0 

m7 o^z<DXoi^M^-r^ztx\ ay h^-)i^y-v 2 0, sot. »7-k 
y-v 1 4isxxfu-vm5ot(Dm^m^m^^nmmi^n^^t^^x^^o 
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[0 0 3 5] 

u-vy-v 1 4(D±.\izit. 1112 i 9 7- o«^^$tL;2,o 

[0 0 3 6] 

:^mm<omm<o^^mi^mmni. a-^hu-jw- > 2 o. 3 0^6^ m^^m/? 

<7)^^l<7)±lcff^fiK^^X7t|| 1 3> h n-;l/y- h 2 0 a. 3 0 a ||2 3> 
h n-;i/y- h 2 0 b. 3 0b t>6-'o'^^o ^<Ofzib. n> h n-;v>^'- h 2 0 

. 3 0 cor:fjo&WLmmcomii.iir.m^t<z^W}L. m^^^mn^y- k^^- h i 4 

i:rr> hD-;V'^- h 2 0. 3 0<D^^. Hi hn-;K5r^- h 2 0 a. 3 0 
a tH2 3> hn-;u^'- b 2 0 b. 3 0 b ^: O:^^, /f^^tJ^^O^ggOHM 

[0 0 3 7] 

Hit 1 6/6^'b#SfltT#f^mT-{i^ 7-K'^-hl4i:. n>hn-;ur-h3 

0 hco:^#-ej:-^wv4^~-=^-^^<btL. H 1 3 > h n-;l^^- h30a.h. H2rr 
> hn-;v^- h 3 0 b t<DiMW^MxnV'^^^)^^-'k^x.hii'C:^^ -y Vj^U 

^ o 

[0 0 3 8] 

:$immmm<^^^i^mm:iz}d\.>r^ m.^<r>^mx^miim 1 > h ^-;^^- 
^ 3 0 a i:. H2 3> h 3 0 b <7):^#g|5*ff ^ll^i^^-^i"^ i h 

L^^L, 112 3 :^ h n-;^^'- h 3 0 bOT:^i;(±. NOM75^'b>^^^2#&fi 
® 2 4;{>^^^)/6 7^c46. m#(i=f> hn-;i^^-- h 3 O-^feltTLS^o mW:t LX 

01 n> hn-;i.>>^- h 3 0 amiZh^'yf^tifzm'f-^^y^^^ti>z^j:^o 

[0 0 3 9] 

x-iJ'^mii-^Kij^tcov^TllI 1 8 ^#BSL;&:6^^^i^B^-r^o BIi 8 

:^^tf^l 8<7)j^g|5. i-^^*>p n^'a'SI5^<^t*tS*^Lrv^;5,o 
[0 0 4 0] 
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> v^r;i/-x;t-^;V^-;^,?/h$ < (H 1 8 tCioi/^-C. n MfIJt<7)mT<7)4^°f- > v 
<7)J?«;^ {im n m tc/h ^ /i p mmm^^ ^ ^ n Mf^^^ 

[0 0 4 1 ] 

Tv^^^2 3 > h n-;^y- h 3 0 b -h. ^1 m^M 2 2 c7)±:^tcffM^ tLTv^ 

^^1 3> Yu~)]^y- h 3 0 a mummt(Dmmzm^-r^o m2^mm 

[0 0 4 2] 

m 1 mmm 2 2 (Drnm-cii. mi3\^<7)mmimnmiz±^ <^ mm.:fj\^ 

fi. ^2 ^^^2 4 0fl^<i:mi^^^2 2 0M^t<7)J^#gpt?:^§;Sra^;TWl/^" 
[0 0 4 3] 
[0 0 4 4] 
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[0 0 4 5] 

(1) Sf\ ^2»#»«1 0<7)Mt;> M^>^T^ y ^^SllioT 
mi^:^8l^^3 0 0 (m 1 #BS) ^ff^^-r^o -^v^-e, -^-ir^wl/ K-7°i: L-CP 

^tl^ 4 0 0 (HI #BS) 1 0 l*IllffM-r^o 

[0 0 4 6] 

^v^-e. iii4ic^-rj:9tc. 4^#^m«i oo^Htc. y-h^et'^^^ 

1 2 0 ^ffMI-'So ^V^T% 7- K^- h 1 4 tCJ&;|>r- (||1S«^ 

) 1 4 o^^^^i 2 o±i;Jt«-r^o r-hgi 4 otiK-T'h^-K'; 

5i»^^'^;i)o it<7)CMPXfiiii3it^;^ h y^^m s 1 0 0 ^r- l 4 

0±tlffM1-'2>o >^ h ■y^^°gS 1 0 0(4, M'fbv V n ^^g^^-fb 
[0 0 4 7] 

(2) >k^^X\ VvXb® (lll^t'^V>) ^fM1-^o ^V^T% :i(DUi^7.h 
m^-^:^^ t LTX h ^^N°liS 10 0 ^/N°^-->^*i-;i)o ^Ott, /N'^-- > 
i^'^tLfc;^ h >y/^°SS 10 0 ^-t;^^^ LT. V-hmi ^ 0 ^J^y'f-yVir^ 
o EI5lc^i-J:^ tc, 1 4 07&^V^•^'-->^^*^tL^^- h® iU-VV- 
V) 14 0a ^5^;S)o 

[0 0 4 8] 

^ - z:^ > i^'t^<7)1tT-^¥®6^ t fz<7):^m 6 -e^> ^ o - ^ _ - > 
J:o-C> 1 0 0 0\H<Dy- h®140ai3ctt/>^h >y/N°iSS 1 0 0 <7) 

mmm^it. mnu I e 0 , i 8 o;65^it^tL;2)o ^psbi 6 o, i8 0{4. ti: 

o-r :^>r±Ai;<t o-c^Mt?ii 1 6, 1 s:^m^^fi^mmzmmBLx\^^^ 

o -eUT. f^<7)XfI-C\ MPglSl 6 0, 1 8 0C0flJ®H?&o-C-9--r K^^® i: =i 



miE# 2003-3062270 



mn. 2002-314713 



^-v: 14/ 



[0 0 4 9] 

(3) ^v>-e. ymim^^x^^mi^mL(omm^m^-t^o zmzxy)^ 
mti^Lx^^^fzmm 1 2 o«*^tL, r- vmmm 1 2mm'r^o >x^z, m 
nzTFt^'yK^ ^m^bv'j 3>'^2 2 0 a^^mtmzxi)mm-r^o 01 

mti^ U =T >^ 2 2 0 a ti. 10i:^*-h^l40at (7)^ai®tcff^ 

O 

[0 0 5 0] 

')=i>m 2 2 0 aitcM^bi^'; =r >ii 2 2 0 b ^i^—l,zmmL^< ^j:^o 
. MfbvV 3>e2 2 0 b^. C VD-/im:o-C^m-r'i>Ci:;&^^-ea^^o 
[0 0 5 1] 

^^t;> m2m<bv'; =i>^2 2 0 c fctx.(^. cvDm^^Mumim (h 

TOlHigh Temperature Oxidation) J; l9f^^i-^ 
o S 2 V ';3>'e220c(i. ISSG(IN-situ Steam Ge 
n e r a t ion) iSLa^ffiv^T^MI-'S) ^ <h ^ t? § I S S G^lSMlZX^X 

[0 0 5 2] 

^i3. ±|EXSCi3V^T. S'fbv'; 3>g2 2 0 b t^2m'fb'>'; >^2 2 

^'cm^Wtt^^f^^^u-fe^n 0 0 7i>^i#^)tL^o 

[0 0 5 3] 

^llife<7)ff^tgtc:fev^T{i. ONOm2 2 0{i, ^^<^/^°^ -->^J^*lCcl: oT. || 
l^ftii2 2. ^2 ^^^2 4. \'^mmm2 6 t^j:^ (1112. 3 #HS 

) o 

[0 0 5 4] 
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(4) msiZT^irxdiz^ K-rh jK'; v'j {m2mmm) 230=^. 

^ 2 m^fcv 3 >g 2 2 0 c ±icffMi-^o K- h ^' >; V 3 >^ 2 3 0 it. 

mizscy^y^'^^x. mi=i> hu-)ur- h 2 0 a, 3 0 a^m^-r^^m 

€4 0 ([11#BB) ^^'So 
[0 0 5 5] 

(5) >k^^X\ m9I^Z7r:-tXdi>Z. F-T'h'i^"'; V'; rr>^ 2 3 0 =Sr^®6lJC 

ny3i^j^y^yi>'-r^o ^ik^zxio. p^^'HWi 0 0 o<o^pgisi 6 0, is 

0 (1I6#BS) (7)iiJMtC?&oT. -^--r K'>:j--;i/t;c<^)^«e2 3 2;ii^^f^^^tt>6 
o -^--r K'^7^-;l^4^(7)Sm^2 3 2{i. ft<7)Xe-ea:.y^>'^$mil 3> 
h 2 0 a. 3 0a t^>5>o 
[0 0 5 6] 

(6) ov^-e. m 1 0 ^ iz^ V 'y ^i- ~ M-k(DmM.^ 2 3 2 

^tLx. oNom2 2 o<7)~u^m^-r^o Mi^mizu. m2mti^')='>m 

2 2 0 c m.it^y')^ym2 2 0 b<7)^Mg|5<h. =^|^*-r-2>o m^ii'fkt LT 
t;6^'-Ci;^o CtLtCiO. ^ 1 3> h D-;i/>>^- h 2 0 a. 3 0aCOT:^lZON 

om^^ib 1 mmm 2 2 T&^-^^i-a ^ t i: ^>i>.o 

[0 0 5 71 

( 7 ) ov^-t:\ Y-y'V ^° V 3 >® (m^^ir-r) *^Mfi^tcffMi-'2>o 

ct J}. HI 1 tl^-fidC. i^-)V^<DmmM2 3 2<7)i^^*fe< < t 

, m r7> hn-;i/r- h 2 0 a> 3 0 a ^^S^-f-i) ^im^bv'jn^ 
^2 4 a tM'fbi/'; 3>e2 4 b ^ 2 Ife^S 2 4 <7)«SM<7)±lw. ^ 

2 a> h n-;wy-- h 2 0 b. 3 0b iM^-f h :l ti)^X ^ ^ o 

[0 0 5 8] 

^<7)j:^tC, Hi rT> h n-;l/r- h 2 0 a. 30a^. ^ 2 =r > h n 
-h2 0b. 3 0bi:{i. [si DX^-efM^ tL-rv^^/ci6. i^^ ^iix.^ ^ <h;6^^ 
^W]t^j:^o ov^T% ^:^14<7)jc-;/^>^*^^T^v\ r7> b n-;i/^- h 2 0. 

3 0<Dmmi^J:fzhi)^i'j:mK-r^o 
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[0 0 5 9] 

( 8 ) >xi^. ^ ^ mm 1 0 0 0 tiisv^T. m^ti^ ^ > ^ tzumitrntiy v 
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